Reverse transcriptase-polymerase chain reaction (RT-PCR) analysis of monoamine transporters in neuroblastoma cell lines: correlations to meta-iodobenzylguanidine (MIBG) uptake and tyrosine hydroxylase gene expression.
Radiolabelled meta-iodobenzylguanidine (MIBG) has been widely used in scintigraphy and targeted radiotherapy in patients with neuroblastoma. Recently, it has been demonstrated that MIBG is incorporated into neuroblastoma cells by the noradrenaline transporter. In vitro experiments on SK-N-SH human neuroblastoma cells performed in the present study showed that uptake of MIBG is inhibited by noradrenaline, more so by dopamine and to a lesser extent, by serotonin, indicating that the respective transporters may also contribute to MIBG uptake. However, neither dopamine nor serotonin transporter gene expression was detected. Noradrenaline transporter gene expression was found in 4 of 6 investigated cell lines, which correlated with specific MIBG uptake. Furthermore, an inverse correlation of noradrenaline transporter and tyrosine hydroxylase gene expression, the key regulatory enzyme of catecholamine synthesis, was observed. These data show that MIBG is specifically incorporated only in neuroblastoma cells in which there is noradrenaline transporter gene expression. Furthermore, the catecholamine status in neuroblastoma cells is regulated by a coordinate expression of the key elements of catecholamine synthesis and reuptake systems.